Introduction

▼
Acute dyspnoea is a common chief complaint of patients presenting to the emergency department (ED) and is associated with high morbidity and mortality. About 50 % of dyspnoeic patients display acute heart failure (AHF) [1] . Rapid accurate diagnosis of AHF is hindered due to lacking sensitivity and specificity of clinical signs and symptoms. The primary aim of this pilot study was to determine the accuracy of point of care ultrasound for evaluation of acute dyspnea in the ED in comparison to circulating N-terminal prohormone of brain natriuretic peptide (NTproBNP) levels.
Methods
▼
We enrolled a convenience sample of 25 patients (≥ 18 years) presenting with undifferentiated acute dyspnoea to the ED of a German urban academic hospital. The study was approved by the local ethical committee. After obtaining written informed consent, 2 experienced sonographers performed an 8-zone lung ultrasound (LUS; 2-5 MHz phased array transducer, General Electric Vivid S6). Scans were evaluated offline by 2 medical experts blinded to clinical data (Cohens kappa = 0.9). Positive ultrasound confirmation of Affiliations Affiliation addresses are listed at the end of the article
Abstract
▼
Aim:
The objective of this pilot study was to determine the accuracy of point-of-care B-line lung ultrasound in comparison to NT Pro-BNP for screening acute heart failure. Materials and Methods: An 8-zone lung ultrasound was performed by experienced sonographers in patients presenting with acute dyspnea in the ED. AHF was determined as the final diagnosis by 2 independent reviewers.
Results:
Contrary to prior studies, B-line ultrasound in our study was highly specific, but moderately sensitive for identifying patients with AHF. There was a strong association between elevated NT-proBNP levels and an increased number of B-lines.
Conclusion:
In conclusion, point-of-care lung ultrasound is a helpful tool for ruling in or ruling out important differential diagnoses in ED patients with acute dyspnea.
Results
▼
25 patients were included for analysis (• ▶ Table 1 ). Median age was 72 years (IQR 60.5-80.5), 68 % (n = 17) were male and 76 % (n = 19) had a previous history of chronic heart failure (CHF). 60 % (n = 15) of patients had a final adjudicated diagnosis of AHF. Evaluation of laboratory tests, ECG, transthoracic echocardiography, chest X-ray and LUS are presented in • ▶ Table 1 . The sensitivity for LUS to detect AHF was 40 % and the specificity 100 % (Positive predictive value: 100 %; negative predictive value: 52.6 %). Analysis displays an association among the total number of B-lines and NTproBNP levels in AHF patients (p = 0.005, • ▶ Table 1 , • ▶ Fig. 1 ).
Decline in amount of total B-lines after treatment accompanied decrease in symptoms as assessed by a VAS-dyspnoea scale.
Discussion
▼ B-line LUS is proposed as a tool used at the point-of-care to support clinical decision making in patients with acute dyspnoea. [4] [5] [6] . In this pilot study, B-line ultrasound in the ED was highly specific, but moderately sensitive to identify patients with AHF. onstrated by point-of-care LUS display a very high specificity to support the diagnosis of AHF in ED patients with acute dyspnoea (specificity 75-91 %) [7, 8] . In contrast to previous examinations, diagnostic sensitivity in our trial (40 %) is moderate as compared to previous reports (70 -92 %) [7, 8] . It is tempting to speculate that this may be due to the method of final adjudication of AHF diagnosis in respective trials: Final adjudicated diagnosis of AHF in our trial was done by 2 experienced physicians (cardiologist, emergency physician) using all available patient data for adjudication [1, 10] , while other reports used scores including descriptive methods of pulmonary congestions and/or cardiac decompensation for final diagnosis questioning accuracy of final adjudicated diagnosis [6, 8] . Of note, some of the enrolled patients were pre-treated by EMS based emergency physicians before being admitted to ED. Use of pre-hospital diuretics may have influenced the presence of B-lines due to their rapid resolution after treatment. Nevertheless, emergency LUS of study subjects was performed within 1 h of presentation to the ED confirming the validity of our findings. Miglioranza found a sensitivity for LUS of 85 % in outpatients with a mean age of 53 years [8] . Our cohort was older with a median age of 72 years (IQR 60.5-80.5) and contrary to prior ED studies a history of CHF was present in nearly all patients (vs. 75 % described by Anderson, 2013) [9] . As demonstrated by our data, radiographic signs show a moderate diagnostic accuracy to detect AHF [11] , while NT-proBNP levels display a high diagnostic accuracy for identifying AHF as the cause of acute dyspnoea [12] . In addition, it has to be recognized that LUS technique to correctly identify B-lines is not fully standardized. In particular, heterogeneity of equipment (type of probe used, frequency), and individual technique used (how long are the pleural line segments visualized at each spot, type of the probe, pressure applied, scanning sector angle) may influence the diagnostic accuracy of LUS. The conclusions of our findings may also be limited due to the low sample size and bias may have occurred due to the convenience sample of this trial. The strong association among elevated NT-proBNP levels and the increased number of B-Lines (≥ 12) confirmes the validity and strength of our data, which has also been shown by previous reports [13] . Adequately powered diagnostic studies are required to confirm the utility of this evaluation strategy.
Conclusion
▼ Lung ultrasound appears to be a helpful screening method for patients with acute dyspnea regarding AHF. LUS is a rapid, timely available and very specific method to support the diagnosis of AHF in patients presenting with acute dyspnoea to the ED. In contrast to circulating natriuretic peptide levels, sensitivity of LUS is intermediate. Therefore a combined strategy of NTproBNP testing and LUS will lead to fast and reliable results to support the diagnosis of AHF. 
